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(57) The object of the present invention is to provide 

a wire grid type polarizer formed of an inexpensive ma- 
teria! In a comparatively simple process. 

A wire grid type polarizer of the present invention 
comprises: 

a substrate which prevents light in a specific wave- 
length range from being transmitted therethrough; 
and 

a photoresist layer provided on a surface and a back 
of the substrate, 



wherein parallel line patterns having a plurality of 
concavo-convex portions are formed on the pho- 
toresist layer to be in parallel with each other on tha 
surface and the back of the substrate, and 
a metal la deposited only over atop of a convex por- 
tion of the parallel line patterns having the concavo- 
convex portions formed on the surf aceand the back 
of the substrate and in the vicinity thereof so that a 
wire grid Is formed on the surface and. the back of 
the substrate. 



fig. i 
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Description 

RELATED APPLICATIONS 

[0001] This application claims the priority of Japanese 
Patent Application. No. 2000-150402 filed on May 22, 
2000, which is incorporated herein by reference, 

FIELD OF THE INVENTION 



tem 



BACKGQUND 0F THE INVENTION 

[00Q3] The ^ Hze i can easily 'obtain light 

h ^ Dn^sir^^y pt. a cbn- 
debtor ; grid \ J pf 9) ! Iribpar- 




.to resqlve a phenomenon. in a large field auch as phys- 
ics, chemistry, rrtedto|ne 4 pharmacy, biology, mineralogy 
or astronchiy-th rough, attachment to a light measuring 
a^aratussuchias a spectrometer or a radiometer 
[0M43 type polarizer le a polar- 

izing Irian fctfraredmniie; hav- 
pblarizin g materia t d Iff ererrtly from a visi- 
ble ^mhgev'jhhd^ ^ haeoflan: bean utilised. 

[00Q5J h^jme^yr^ent .lh which a high polarizing 
chamcfert^^ however, the grfdtypepolar- 

IzeTdoaa have the polarizing characteristics 

and- it fraij^n ^?irabletili& tte polarizing character- 
^b^;impi^y^!^ij j more. 

!fer^Ba4^ri v?eij ; RhoWn a technique for im- 



jjJ ".ui/ »:traniii«: ■■ * 

and; Japanese Patent No. 



[C^!K7J ’, ..Rp^j^f/the technique described . |n the Jap- 
anese Liiid%peri Patent Publication No, Hbi eQ-230102 
.ictoeg^t polarizing characteristics re- 

•quffeSfldf measurement with, high precision in recent 

■ y^v 

(OQtjSJy Mqn^yq r, a^m.etal has been used for a con- 
: ckjbtb r pfjio; fcto ii^ftzed for a. grid polarizer. However, 

thGrO hfia alaO beQn a problem In that the cost of the 
polarizer Is increased If an expensive metal is used for 
tiie conductor grid. 

[0069] Furthermore, there has been a problem in that 
the cost of the..potarizer is Increased and a production 
efficiency Is reduced If the polarizer Is produced In a 
complicated process in order to enhance the polarizing 
characteristics thereof. 



10 



15 



SUMMARY OF THE INVENTION 

[0010] In considemtipnof the above'rnenttoned prob- 
lems, It. Is. an pbjsqt pi the pre&ant Invention to provide 
a wire grief type polafeerTofr^ an inexpensive ma- 
terial In a compdratiye^ simple' process. 

[001 tj In prdentp.fe^qvio trip aboyermoMonefl ob- 
ject, the present Invefltldn .provides O wire gpdiype^ po- 
iariz^l cbmpriefngLa^^ a 

an?,a 

so gilds teftyrrifici. cftiSS: surfai^^nci i(Rai)'acK ®liia;'8Eifa J 
8^a||^ ^ ‘f ,y j-. : ' 

* pa>pll ^lli^ I n the 
aluminum. ■• 

[00131 “ l*U ftteirntonas tfie grestibt- iovanttefc J?.to^dS6 a 
methaitfof ^i^e(^ISn|terdoin- 
prtsilfl the keps! jjf to vtdl rtgj-; ; ; fe£e r - on a 
so surfi^atr^a-bfiGkbra r&y&nts l fght 

in a specific wavelen^ raiifgB fnjtti bolng tmrtemittsd 
therethrough, exposing . apfuralrty ;of pata.tel-.line pet- 
to"* tp suit 

finmitAS WS lta.Ls f-i, >i» I ■ r."u*. •*:.«.* *i 'A jfc-^-i.Ss ?•!:?- r\- 

35 





45. 



50 



55 



- - s^. -T ~ - . JT ~ ■ * r Kynyr . 1 ' rMsrrf.M ty uiwyuii . 

C o-‘C»5 ,in* rid! Jjlp.. 

back of the substrate arid in thO Yiclrilty thetobi;; thereby 

fo|torrig«wfto.'gtid. .... y. 

£0,01.4] I rtthama nufachj riri griipthod atfx>rd/p$ tdpthe 
pwseht Invention) rnefdd^ri it ls pfefe#le r'ihat thb 

<3»n— 

Vex porttojf of 'the pe'pajiei JDh© pattern haylrig coricavd- 
convex portfcnsformed on the^utfadd MdlfWbdfck of 
the substrate and In the vtolnify thereof, and the metaJ 
should be subjected to oblique deposition In which the 
substrata Is provided to carry put the deposition with a 
line connecting a center of the substrate arid a deposi- 
tion source of the metal to b© deposited havlng h. certain 
inclination with respect to a perpendicular line of the 
substrate. 

[001 S] In the manufacturing method according to the 



SNSDOCID <EP ... '1S8919A2.! r 

PACE 9/12 * RCVD AT 10/24/2006 4:39:36 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-3/17 * DNIS:2732308 * CSID:212 521 5450 * DURATION (mm-ss):07-26 



Best Available Copy 




10/24/06 16:43 FAX 212 521 5450 



REED SMITH LLP 



0010 



3 



EP 1 158 319 A2 



4 



present invention. furthermore. It Is preferable that when 
one deposition source for evaporating the metal to be 
deposited is provided, the substrate is provided to carry 
out the. deposition with the line connecting the center of 
the substrate and the deposition source for the metal to s 
be deposited having a certain Inclination wfth respect to 
the perpendicular line of the substrate and the substrate 
is then rotated by 1 B0 degrees wfth the perpendicular 
lihe of the substrate acting as an axis to deposit the mel- 
alapain; and thesubstratetelBrned over and Isprovlded io 
to carry out the dqposftlon with the line connecting the 
center of the .substrate aqid.the deposition source for the 
mataj= tobe.fo^ a certain Inclination with 

.resprcttethe^ ^pei^ndteular line^of the substrate and 
the subsfmih is then rotated by 1 80 degrees with the is 
peipahdlcLilar lino of the substrate acting as an axis to 
dopp^t:the ; m^: 

[Q$T6] A^i^ng to thie wire grid type polarizer ot the 
press rit Invention, an excellent polarizing characteristic 
can be obtained. 20 

tOOIT] According to the method of manufacturing a 
wire^d type polarizer according to the present Inyen* 
tlon, lt.^ : pqpeijte .to manufacture a polarizer having an 
exeqliprit polarizing characteristic In a comparatively 
simple procase. 23 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig* 1 is a schematic sectional view showing a wire 
grid type polarizer according to an embodiment of 
the present Invention, 

Figs. 2A and 2& are schematic views showing a 
state Jn which a conductor grid Is formed through as 
oblique deposition, 

Figs, 3A &hd ; 3£ pro sectional views illustrating the 
deposition state 6|;the: conductor grid. 

F i£. 4 fe a diagram-illustrating a step of providing 
tvatodbpo^^ deposit a roetal, 40 

Rg a^ew step of. exposing I nter- 
fdrenc» fririg^d|i a photoresist layer provided on 
a surface Qfa substrate by using a hologram meth- 
od, 

Fngi' 84s:a : graph showing the result of a transmit- 45 
tancele^ihihe case in which polarizing directions 
ars.aPgped,. 

Flg.,7 Is a srpph showing. the result of a transmit- 
tance test iin-the case In.whloh the polarizing direc- 
tions are made orthogonal to each other, and so 
Fig. 8 Is a graph showing the result of calculation of 
e polarization factor In each wavelength of polarlz- 
ere used in transmittance taste 1 and 2. 

DETAILED DESCRIPTION OF THE PREFERRED 55 
EMBODIMENT 

[001 9] A wire grid type polarizer according to an em- 



bodiment of the pVesent invention will be described be- 
low in detail. Fig. 1 is a schematic sectional view show- 
ing the wire grid type polarizer according to an embod- 
iment of the present invention. 

[0Q20J As shown In Fig. 1 , a wire grid type polarizer 2 
according to the present Invention has a substrate 4 
which prevents light in a specific wavelength range from 
being transmitted therethrough; and photoresist layers 
6 and S provided on the surface and back of the sub- 
strate 4. The photoresist fayere & and a are provided 
with a plurality of parallel -flnisi^em&Ira^ 
comrexfjbrttona td be In parallel, whp each:dthe.r qrt the 
surface end-back 1 oflite 

’ - 9 $^^ ...... 

allel lihe patterns haying i.pbnp^o-ctSovqx portions 
formed ortthe surface and hack cfthe sufetfate 4rarid 
In ihe yfelntty. thereof, ao that .a wire grid. Isfonried bn the 
surface and pack of. the substrate 4. 

[0021] A method of manuf^urlng the wire grid Lype 
polarizer win be described for each step. 

Photoresist Layer Forming, Step 

[0022] The eubptrate of thewlre grid type poiarizer ac- 
cording to the present Invention has such a property as 
' not to transmit light In aapecific wavelength railge, and 
a photoresist layer Is provldedon the surface and back 
of the substrate by a spinner method Or the.like. 

[0023] While the thteknesB of the substrate to be used 
is not particularly r^tric^, a thickness of: 2 rrito to 10 
mm Is suitable In consideration of the strength and func- 
tionality of the polarizer and the^ike. 

[0024] Moreover, the thickness of toephctoreslst lay- 
er provided on the substrate is not particularly restricted 
but may be such that concavo-epnvex porttonscsn be 
sufflofentlyformed atthe step’dlJS^ostnB>aitcf develop- 
ing Interference-fringes of 
light to fomi parallel line -patterns, having- cpridavocon* 
vex portions at a subsequent step, in ttonsideratton of 
an strength reqtflredTafte^ a tNfck- 

n ess asto s i^Cferi^forrri tffadtj r^vb-con^*^ rrs 
and-toe lllto, a thickness of 1 pm 16 5 |im te saltabte. 

Exposing and Developing Step 

[0025] On.thesurfaoe of -the pbotorealst layer provid- 
ed on the substrate Interferon^ fringes are formed by 
interference light which. bas fVifaveleF^h. belling to 
a wavelength range which cannot ba transmitted 
through the substrate as described above and which is 
obtained by a hologram method and the like, and thus 
the interference fringes are exposedion the photoresist 
layer provided on the surface of thesubstrate. When the 
interference fringes are exposed onto one of surfaces 
of the photoresist layer provided on the surface of the 
substrata, they are exposed onto the other surface of 
the substrate in the same procedure. 

[0026] The substrate has such a property as not to 
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transmit- lights a specific- wavelength range-ln order to 
pFevsni the photigresist layer provided on one of toe sur- 
faces from being exposed with the light transmitted 
fhteugtvthe $ub$frate In the middle of .the exposure of 
the photoresist’ layer provided on the other face of the 
suhstfacfe etthe ,^tdp ot exposing the parcel fine pattern 
by ; upping tool Ig hton the photoresist 

fayer provided: on the surfeoe of the substrate. 

[Obi^: F&f this, reason* whi lethe.vyaveten gth range of 
be,trariB.(p(flad^ 

ft lsVhece^a/y to 

: +V#4 rti&fwF : li£ J*4 X and 




P&- ^tended 

■ 1 ! !:: v - 

p02|] r .Fo trample,. In prder to obtain :a pofarl?er to 
:* &£' §1^^ asupstrateJs forrrtediOf 

CiSF^ *, ■ ZnSeb r tH e Oke and various 

pl^im ^odroes:sush*-as. : fi Me - 6d laser beam 
$pdn3e; p^;be;.uk.tibadr:f^ be used for 

fqrming-fhterfdrence fringes. 

PehosttIhtg$tep 

p0291‘ Afjtertl^cxwtoavo-com/^ paralLehltna patterns 
ana fpdri^-on; ; di0. $UFface;and;.back of: the substrate, a 
rrlotal ! fe of the convex por- 

tion of th^^feilel ilna; patterns having oo noavo-convax 
porUpnsfdfrhd^on tfi^surface and backefthe substrate 
andHn the vfein^therad^ there by fotming a wlre grid. 
toft?!?] 5 : ; The iwidth of the wire grid, greatly affects the 
polarizing ch a^ctehstic: oLthapplarizer. The.wWfriis al- 
on the wavelength of- light 
gehefiatlti ft jhterf erehce tri ngp^to. be used for exposing 

of Hg)ht : I rmdla- 

tiqn. affd the irradl- 




J ' xn^h0€ft'QF^ep(»rt^g amptai pyerthe 
toj».$ n mMeparaUel line patterns hav- 

i ^ th o su rf bob and 

vicinity thereof, oblique 
, in the oblique: deposition, the 

•si 4 b^a|bvk:^ that a Jfho connecting the 

cent BF^feth'd '^It^trafe andthe deposition Source of th e 
metel tp ^.dqpo^d : has a certain Inclination with re- 
spect lb a perpehiitoular tine of the substrate during the 
deposition of the metal, and the deposition Is thus car- 
rtedbut. 

[0033] Figa. 2A and 2B ere schematic views showing 
the case in which a conductor grid is to be formed 
through the oblique deposition. In Figs. 2A and 2B, por- 
tions corresponding to the same components as those 
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in Fig. 1 havethe-fi&meffefbrence numerate and descrip- 
tion thereof will be omitted f ' * ** 

[0004] As shown in,Rg, 2A,.ln order to deposit a metal 
over the top of a cohybx pprtjg riot a 'parpJlblJIhe p^ern; 
having concavo-convex portidiw fofmbd by ‘phptbrqsist 
layers 6 arid B arid inthevtcl ritty thereof on^i^-durtace 
andback .of a .sui^tfdfe : 4; 

such that a perpendicular, line N tfietapf; fee a certah 
inollnatlpriO wlthrospecttba llri^O.Q dbhrisc&^.iai^t-' 
er Q of1heaub^^:^.and a : d^bsttjon^ou^^ . . . 
dep^jtfhgl^ k- J i« • *• '■* . : : * 

tl 0 h r *l^ 







ea 



25 should b&properly sq(edted tq 

width . For example; an at^leiof ^Ertp 85degrbb^ !9 suit- 
able. However, the vafuals ySH^ 3 deP^ 
of the concavo-convex pbtribmfprthbd on thephotbre- 
sist and a space between the 66 ricaVb^co nyOX pqrtto n^ 
30 Therefore; It is hecbssary.tp properly' t[ie meita I 

at a Suitable angle in cohsaderatfon-bf the wavefongthof 
Ughtwhfcft ekbufdba ptiisfirad.by apblar^TBtbbeinan- 
ufactured,.andibe like, - • 

P>037| ~ As. Shbwri-mi Fjg? : 2A;: when : onb depbsition 

35 ‘ “ " * ’ *" 

operation is spr 

:4 



f, the. 



40 




ts deposited ‘again. trie ^ tUtped 



v . — T ’o-'Trj' 7* r .T 

andtriqdepositieR,sourc©.0et^ 
having a certain itftite-petfeip* 

dlcufkrMlnyr ; 
bo strata 4 ■* 00 ^ ^ ^ 



line N thereof Poring as alexia and.tha metdl IS depos- 
Iteddgaiii, 

[0038] The reason why the deposition is oanrlod out 
twice In differenrdlrecdpns pver one of the surface of 
ss the substrate is that tfW Width and thickness of a con- 
ductor grid should be made uniform, Fig. 3 Is a sectional 
view illustrating the state In which toe conductor grid is 
deposited. In Fig. 3, portions ccrnas ponding to the Same 
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components asthose lrr Fig. 1 have the same reference 
numerals and description thereof will be omitted. 

[0039] Fig. 3A Is a sectional view showing a polarizer 
in a state tn which the deposition is carried out on one 
of tried Idea In the state in vtteioh the deposition is carried 
out on one of the Sides, though th6 metal is deposited 
over the topcrf theqpnvex portion of the photoresist layer 
6 and in the vicinity thereof, the shape of the concavo- 
convex po.rtfo.ri of the photoresist. layer 6 is neither planar 
nor plaz^ja^tofpiroed by a gentlecyrve and therefore 
the; thickness. gf/.tho‘dpppsited ; meter lealse varied de~ 
pehdirt^o'^ a.placQ. If tfiieihfc.kness Is thus inconstant, 

CL tfirckh908 : with 

. w bk^ t nt-fo the Wavelength of 
• of thdcbrF ‘ 

ducdbp.grfd4s not.unlforrtt ^erme whole ipplarizer. As a 
- chara£nod9tlc .of the manufactured 
pol^rfrjbr .. 

[0049] the deposition is carried out 

ty\^;ln pi rectlons over ohe of the surfaces 
of;th^ portion Of tee c^dycfor grid 

cap dfefiijpa $hd the .te^ness^nd width of 

the cqnxJu^r^rid cah be made uniform as shown in 

FigjjB. V 



photoresist layer can be directly formed on the sub- 
strate, 

[0043] Consequently, it is possible to form a very fine 
and accurate parallel line pattern on the substrate. 

5 Moreover, it is possible tD form a grid on both the surface 
and the back. Thus, the. polarizing characteristics can 
be enhanced considerably. 

[Q044] Furthermore, a metal Is deposited only over 
the top of trie convex portion of the ph oto res isrtisyer an d 
10 i* the vlQlrilty thereo^Tl^ 
c&hbe diminished 

diport , aippethe p^alieUW b^in^WopJttc^vo- 
cooygjif fjcpohs; of ipipef^i^b- 
W r^tecrn linpa : ■piiajtu* .* 

stepcanf^ddriiod^ Oiat by^WjdrfpklfK^a Wo^ 

tea pprtipai^elyijsl^lpd . 

for r^huf^ctere, V - 

10045] The present Invention will be spedfiqdlly de- 
20 scribedbasedon an example/butthq p resent! hvaRtfori 
Is not fostrfqtBd thereto. 

<Examples> *? . 



tQ04lJ : ; White The. step of providing one deposition 
source tocpJty out. the deposition has bean described 
above, th^prppeminyentton can apply various methods 
of depositing a msta) only oyer the top of the convex 
portion of^a-paralfel line pattern having concavo-convex 
portions formed on the surface arid back of the substrate 
and lntha-vicinity'teer$Gf. As shown In. Fig. 4, for exam- 
ple, evert if two dapo^ souncea.Q andQ are provided 
andtee.sub^tT^tP^ 18 provided to deposit a metal such 
teat aaifl|& lines QQ and OQ con- 

nec^ing.mqpe^ the deposition 

scKjrpbsjan^ W.of th^svbstrate Is 

W, teve high polarizing 
Is 

^ ‘tffitaiig ^ .tha two- 

flma depp eu; f - =>>^db^okPf:thesiAsbHte. 

ttiegV^aB^een 
pf^tte substrate, 
teen orty considered that; the sub- 
EttG^oia^siTi rt& If^thThi ^tVin g a- wave length which Is to be 
pptaitl^ Arid :iFi%h§ici3a In^lftb a paraliet line pattern 
ikto;^^^ i ay .optical as. a hologram 
ra^dd;y(^F)^^^ ^.ysed .for jhe. hologram method Is 
rno^;tj^ For this reason, it 

a photoresist layer* Is. provided on 



39 [0048] A wire grid type polarizer having -arvexcellent 
polarizing characteristic ;ln an infrared range . was man- 
ufactured. 

[0047] KBS? - 6 haying a thteka.oss of 3 mrny^s used 
for a sMbstmte amf ap^tor^sl feyerwBR provided on 
5o both a surface and a.b&dk 'thereof fcy e^pinnarriteteorf. 
A thickness of tee photo^^Kay^.Wasiet.tQ 1pm. 
Then , e parafel 1 ne paflamhaylRg a pi u ralityfofLqdnca- 
Vo-cx)nv©xpoitlpnswdS:e)too^^thepbo.tbres^Jayer 
provided od cneof tee surfaces oft he s upetrataby us 'mg 
55 a hologram method through** hie - Ctf isseo 

[00481 * . £& & sh 6w8 the Step^e^osIn^imcrforBTOe 
fringes ort the photopesistfa^pra^ 
of trip eubtee by u^li^thd. hp|^i^ fefg.. 

5, portions corresponding to the same components &b 
those Hi Fig. t hehteTefere^^ 
adding' 100 totheref^ 

aiterlptlCMi V 
P0A9 > Mshown irLff^^. pfe jumlneusrmflc 
of a laser peam emitted firqte.^lSler beSr^burce 112 
Is changed an^ r^uh^te.rpMgfi toi&eeii* Ahd ilfi 
and tea* laser beamjs.:tten diyfdea lrap‘ ^.idmlrfous 
fluxes through . a beam splitter 118 .The Jumjnpus .ftuxps 
thus dMd^eremf^ mirrc^ Jjk&g: i^2,:.and 

an anole formed.bv the two lunilrinnA fli iv<«s W rWt.irowi 
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